ABSTRACT: A field experiment was carried out during the two successive winter seasons of 2016/2017 and 2017/2018 in a private Farm at Hehia Distrect, Sharkia Governorate, Egypt, to study the effect of planting date, and foliar spray with potassium silicate on dry weight, bulb yield and its components of Balady and Sids 40 garlic cultivars under clay soil conditions and using flood irrigation system. The obtained results indicated that planting Balady cultivar on 1 st Oct. and spraying with potassium silicate (K silicate) at 2 ml/l increased dry weight of leaves/plant, bulb and total dry weight/plant, yield of grades 1, 2, 3 and 4, exportable, marketable and total yield/fad., as well as average bulb weight.
INTRODUCTION
Garlic (Allium sativum L.), a member of the Alliaceae family, is one of the most aromatic herbaceous annual spices (Kurian, 1995) . It is the second most widely spice crop of the cultivated Allium crops, next to onion in the world (Purseglove, 1975 ) with a characteristic pungent smell. In Egypt, the total cultivated area of garlic, was about 29688 fad., during 2016 season which produced 280216 tons with average of 9.438 tons/faddan (FAO, 2016) .
Planting dates plays an important role on the growth and yield of garlic. Garlic is known to be thermo and photo-sensitive crop (Jones and Mann, 1963 ) and its vegetative growth and bulb formation are greatly influenced by growing environment, such as cool weather and grows well in a well-drained soils (Rahim and Fordham, 1988 ).
There were significant differences among planting dates of garlic (15 th Sept., 1 st Oct. and 15 th Oct.) concerning dry weight ( Silicon (Si) is the second most abundant element in the earth crust, yet its role in plant physiology has been poorly understood and attempts to associate Si with metabolic or physiological activities have been inconclusive. Although Si has not been classified as an essential element for higher plants, it has been shown to be beneficial for plant growth (Epstein, 1994 and 1999) . Silicon has been shown to ameliorate the adverse effects of heavy metals on plants.
Foliar spray with potassium silicate increased plant growth, and yield and its components on strawberries (Wand and Galletta 1998), bean Therefore, the aim of this work was to determin suitable planting date and potassium silicate rate to obtain high growth and best productivity of two garlic cultivars under clay soil and using flood irrigation system. 
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MATERIALS AND METHODS
A field experiment was carried out during the two successive winter seasons of 2016/2017 and 2017/2018 in a private Farm at Hehia Distrect, Sharkia Governorate, Egypt, to study the effect of planting date and foliar spray with potassium silicate on growth, yield and its components of some garlic cultivars (Balady and Sids 40) under clay soil conditions and using flood irrigation system.
The physical and chemical analyses of the soil are presented in Table 1 .
This experiment was included 18 treatments, which were the combinations among three planting dates (15 th Sep., 1 st Oct. and 15 th Oct.), two cultivars (Balady and Sids 40) and three levels of potassium silicate (0, 1 and 2 ml/l). These treatments were arranged in a split -split plot design with three replications. Planting dates were randomly arranged in the main plots, cultivars were randomly distributed in the sub plots and potassium silicate rates were randomly arranged in the sub sub plot.
Garlic plants were sprayed with K silicate rate three times at 60, 80 and 100 days after planting. The experimental unit area was 10.8 m 2 . It contained three ridges with 6m length and 60 cm in width. One ridge was used for the samples to measure vegetative growth and the other two ridges were used for yield determination.
All plots received equal amounts of farmyard manure (FYM) at 30 m 3 /fad., and 54, 54 and 76.5 kg/fad., of N, P and K 2 O, respectively in the form of ammonium sulphate (20.6% N), calcium superphosphate (15.5 % P 2 O 5 ) and potassium suphate (50% K 2 O). One third of mineral fertilizers were added during soil preparation with the same rate of FYM and the rest amounts were added at three portions as soil application monthly beginning one month after planting. The normal agricultural practices were carried out as commonly followed in district.
Data Recorded
Growth parameters
Ten plants from each experimental unit were randomly taken at 105 and 135 days after planting (DAP) in both seasons and the following data were recorded:
Dry weight
The different parts of garlic plant; i.e., bulb and leaves were oven dried at 70
• C till constant weight, and then the following data were recorded: Bulb dry weight/plant (g), leaf dry weight/plant (g), and total dry weight (bulb + leaves)/ plant (g).
Yield and its components
Bulbs of every plot were harvested at proper maturity stage of bulbs (200 DAP approximately), then translocated to a shady place in the same day for curing. Plants were placed for about two weeks in a shady place at 25 ± 5°C and 60-75% RH, and then graded into four categories according to the Ministry of Economic for Garlic Exportation (1963) as follows: Grade 1: Bulbs with diameter above 5.5 cm, Grade 2: bulbs with diameter between 4.5-5.5 cm. Grade 3: Bulbs with diameter between 3.5-4.4 cm, and Grade 4: Bulbs with diameter less than 3.5 cm.
Then after, each grade was weighed separately in the same day and the following data were recorded: Exportable yield (grade 1 + grade 2) ton/fad., marketable yield (grade 1 + grade 2 + grade 3) ton/fad., total yield (grade 1 + grade 2 + grade 3 + grade 4) ton/fad., and average bulb fresh weight was measured.
Statistical Analysis
The data was subjected to proper statistical analysis of variance according to Snedecor and Cochran (1980) and means separation were done according to least significant differences (LSD) at 5% level. Table 2 show that there were significant differences among planting dates with respect to dry weight of leaves, bulb and total dry weight/plant at 105 and 135 days after planting (DAP) Planting dates plays an important role on garlic growth. Garlic is known to be thermo and photo-sensitive crop (Jones and Mann, 1963) and its vegetative growth and bulb formation are greatly influenced by growing environment (Rahim and Fordham, 1988) . These results agree with those reported by Abdalla et al. 
RESULTS AND DISCUSSION
Dry Weight
Effect of planting date
Results in
Effect of cultivars
Balady cultivar gave higher values of dry weight of leaves, bulb and total dry weight/plant than Sids 40 at 105 and 135 DAP in both seasons ( Table 2 ). The differences between garlic cultivars could be attributed to the genetic differences between cultivars. Differences between garlic cultivars were also observed by Youssef and Tony (2014) 
Effect of K silicate
Dry weight of leaves, bulb and total dry weight/plant significantly increased with increasing K silicate up to 2 ml/l at 105 and 135 DAP in both seasons (Table 2 ). This means that K silicate at 2 ml /l increased dry weight of leaves, bulb and total dry weight/plant compared to 1 ml/l and control.
The previous positive action of potassium silicate on growth characters because it contains higher amounts of silicon (25%) might be attributed to its important roles in protecting plants against drought, cold, diseases and fungal attack, alleviating abiotic stress of heavy metals toxicity and salinity and improving root development, uptake of water and nutrients and plant pigments ( 
Effect of the interaction between planting date and cultivars
The interaction between planting date and cultivars reflect significant effect on dry weight of leaves/plant, bulb and total dry weight/plant at 105 and 135 DAP in both seasons (Table 3) . At 135 DAP, planting Balady cultivar on 1 st Oct. gave the highest value for each of dry weight of leaves/plant, bulb and total dry weight/plant in both seasons, followed by planting Sids 40 on 1 st October.
Effect of the interaction between planting date and K silicate
The interaction between planting date and K silicate had significant effect on dry weight of leaves/ plant, bulb and total dry weight / plant at 105 and 135 DAP in both seasons (Table 4) . At 135 DAP, planting on 1 st Oct. and spraying with K silicate at 2 ml/l increased dry weight of leaves/plant, bulb and total dry weight/plant, followed by planting on 1 st Oct. and spraying with K silicate at 1 ml/l in both seasons.
Effect of the interaction between cultivars and K silicate
Results in Table 5 indicate that, the interaction between cultivars and K silicate reflect significant effect on dry weight of leaves/plant, bulb and total dry weight/plant at 105 and 135 DAP. At 135 DAP, spraying Balady cultivar with K silicate at 2 ml/l increased dry weight of leaves/ plant, bulb and total dry weight/plant, followed by spraying Balady cultivar with K silicate at 1 ml/l .
Effect of the triple interaction among planting date, cultivars and K silicate
The interaction among planting date, cultivars and K silicate had significant effect on dry weight of leaves/plant, bulb and total dry weight/plant at 105 and 135 DAP in both seasons (Table 6) . At 135 DAP, planting Balady cultivar on 1 st Oct. and spraying with K silicate at 2 ml/l and planting Sids 40 cultivar on 1 st Oct. and spraying with K silicate at 2 ml/l increased dry weight of leaves/ plant, bulb and total dry weight/plant in both seasons.
Yield and its Components Effect of planting date
Planting garlic on 1 st Oct., increased yield of grades 1, 2, 3 and 4, exportable, marketable and total yield as well as average bulb weight, followed by planting on 15 th Oct. in both seasons (Table 7 ). The differences between planting dates in total yield/fad., as a result of their variation in the total dry weight ( Table 1 ).
The enhancement of bulb yield and its components as a results of early planting might be due to that the plants received enough earlier cool weather period and a shorter day length which enhanced the vegetative growth of plant before the formation of their bulbs, consequently, resulting in assimilation of more carbohydrates and their translocation to the bulbs, leading to increase head bulb yield and its components 
Effect of cultivars
Balady cultivar gave higher yield of grades 1, 2, 3 and 4, exportable, marketable and total yield as well as average bulb weight than Sids 40 cultivar in both seasons (Table 8) . These results might be referred to the genetic variation among garlic cultivars and their abilities to benefit from the environmental sources, particularly, light, CO 2 , water and nutrients. 
Effect of K silicate
Yields of grades 1, 2, 3 and 4, exportable, marketable and total yield as well as average bulb weight significantly increased with increasing K silicate level at 2 ml/l in both seasons (Table 9) . Spraying garlic plants with K silicate at 2 ml/l 
Effect of the interaction between planting date and cultivars
The interaction between planting date and cultivars had significant effect on yield and its components in both seasons (Table 10) . Planting Balady cultivar on 1 st Oct. increased yield of grades 1,2,3 and 4, exportable, marketable and total yields as well as average bulb weight in both seasons, followed by planting Balady cultivar on 15 th Oct. and planting Sids 40 cultivar on 1 st Oct. in both seasons.
Effect of the interaction between planting date and K silicate
The interaction between planting date and K silicate reflect significant effect on yields and its components in both seasons (Table 11) . Planting on 1 st Oct. and spraying with K silicate at 2 ml/l increased yield of grades 1, 2, 3 and 4, exportable, marketable and total yields as well as average bulb weight, followed by planting on 1 st Oct. and spraying with K silicate at 1 ml/l in both seasons.
Effect of the interaction between cultivars and K silicate
Results in Table 12 show that, the interaction between cultivars and K silicate reflect significant effect on yield and its components in both seasons. Spraying Balady cultivar with K silicate at 2 ml/l increased yield of grades 1, 2, 3 and 4, exportable, marketable and total yields, followed by spraying Balady cultivar with K silicate at 1 ml/l in both seasons. As for average bulb weight, spraying Balady and Sids 40 cultivars with K silicate at 2ml /l increased average bulb weight in both seasons.
Effect of the triple interaction among planting date, cultivar and K silicate
The interaction among planting date, cultivar and K silicate had significant effect on yield and its components in both seasons (Tables 13 and  14) . Planting Balady cultivar on 1 st Oct. and spraying with K silicate at 2 ml /l increased yield of grades 1, 2, 3 and 4, exportable, marketable and total yields as well as average bulb weight with no significant differences with planting Balady cultivar on 1 st Oct. and spraying with K silicate at 1 ml /l in the 2 nd season only.
Conclusion
From foregoing results it could be concluded that, planting Balady cultivar on 1 st Oct. and spraying with K silicate at 2 ml /l increased total dry weight and yield and its components as well as average bulb weight.
